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FOREWARD

The successful functioning of flood protective works is not
assured soley by construction of a system of adequate dikes, diver-
sion channel and other appurtenant structures. If the system is to
perform the functions for which it was designed, it must be carefully
maintained during periods of normal river stages and properly operated
during flood periods.

The need for proper maintenance cannot be too highly stressed in
view of the fact that large damages may be incurred through failure
of a eritical element in flood time, caused by deterioration or damage
that would have been eliminated by proper maintenance.

Necessary maintenance and proper operation require that respon-
sible local persons have a thorough understanding of the functions of
the various units of the system, and the best methods of maintaining
the system and operating it during flood emergencies. It is the pur-
pose of this mamual to provide complete information so that all parties
may know their responsibilities in maintaining and operating the flecod
protection system in accordance with the regulations of the Secretary
of the Army as amplified by this mamal.

The Flood Control Regulations for Maintenance and Operation of
Flood Control Works quoted herein were approved by the Acting Secre-
tary of War on 9 August 194)i. Upon establishment of the Department
of Defense the improvement of rivers and harbors and other waterways
for flood control and other purposes, formerly under the jurisdiction
of the Secretary of War, became the responsibility of the Secretary
of the Army. Reference therein to the Secretary of War and War
Department shall be construed to mean, respectively, the Secretary
of the Army and Department of the Army. Where reference is made to
the District Engineer in the regulations included in this mamual, it
shall be construed to mean the Division Engineer, U. S. Army Engineer
Division, New England, Waltham, Massachusetts.
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SECTION I

INTRODUCTION

1., AUTHORIZATION

Construction of a local protection project on the Neponset River
at Canton, Massachusetts was authorized by the Chief of Engineers on
19 July 1961 pursuant to authority contained in Section 205 of the
1918 Flood Control Act, amended by Section 212 of the 1950 Flood Con-
trol Act and further amended by Public Law 685, 8h4th Congress, 2nd
Session, approved 11 July 1956.

2, LOCATION

The project is located in the southern part of the "Greater
Boston Region'® of Massachusetts in Norfolk County along the East
Branch of the Neponset River. The Fast Branch of the Neponset River
rises at Forge Pond in the center of Canton. The river pursues an
erratic northwesterly course for about 2.2 miles, entering the
Neponset River at the Norwood~-Canton townline., The project is
located about two miles upstream of the confluence of the Neponset
River.

3. DESCRIPTION OF PROJECT

The project provides for the diversion of flood flows from the
Bast Branch Neponset River around the Plymouth Rubber Company Plant,
and consists of the following: a concrete overflow dam 160 feet
long located adjacent to the existing Plymouth Rubber Company damj;
a diversion channel below the dam about 1600 feet long with a rock-
faced dike on the right bank; rock-faced f£ill on the left bank of
the channel; and a small intake structure that controls the flow at
the mouth of the canal, diverting processing water to the Plymouth
Rubber Company. The structure contains a mamally-operated gate for
a 24=inch cast iron pipe intake and has a small trash rack to catch
debris., Drainage outlets and eccess ramps are also incorporated in
the project. A U.S.G.S. gauge which is located immediately down-
stream of Washington Street records flows of the East Branch.

k., PROTECTION PROVIDED

The project will generally provide protection for the Plymouth
Rubber Company, located along both banks of the East Branch Neponset
River, representing the largest single industry in the town,and
several other upstream commercial establishments located along
Washington Street. The construction of the diversion channel will



provide protection for flood flows up to 3000 c¢.f.s3. which is 77
percent greater than the flood of record of 1700 c.f.s8., which was
experienced in August 1955. The new channel would divert 2100 c.f.s.
while the remaining 900 c.f.s. would contimie to flow in the present
channel,

5, CONSTRUCTION HISTORY

Construction of the project was initiated on 5 June 1962 and was
completed in July 1963. The project was constructed by the Gil-Bern
Construction Corporation of Canton, Massachusetts. Approximate quanti-
tied of materials and items used are as follows:

Excavation 28,500 C.Y.
Rock Excavation 5,200 c.Y.
Compacted Fill 11,200 C.Y.
Stone Slope Protection 7,000 C.Y.
Gravel L0O c.Y.
Concrete 670 C.Y.
Intake Structure 1 Fach

Metal Bins 6 Fach
Misecellaneous Materials :

6. PLANS

Full-sized tracings of "as-built" construction drawings have
been provided the Town of Canton, Massachusetts. A reduced size set
of "as-bullt" drawings showing the project as actually constructed
is inclosed in Appendix E.



SECTION II

TOCAL COOPERATION REQUIREMENTS

7. FLOOD CONTROL ACTS

Section 3 of the Flood Control Act approved 22 June 1936 (Public
Law No. 738, 7hth Congress) provides "That hereafter no money approp-
riated under authority of this Act shall be expended on the construc-
tion of any project until States, political subdivision thereof, or
cther responsible local agencies have given assurances satisfactory
to the Secretary of War that they will:

"(a) Provide without cost to the United States all lands,
easements, and rights-of-way necessary for the construction of the
project;

(b) Hold and save the United States free from damages due
to the construction works;

(¢} Maintain and operate all the works after completion
in acecordance with regulations prescribed by the Secretary of War."

Section 212 of the Flood Control Act of 1950, pursuant to the
provisions of which section construction of the Canton Local Protec-
tion Project on the East Branch Neponset River was authorized by the
Chief of Engineers, states that "The provision of local cooperation
specified in Section 3 of the Flood Control Act of 22 June 1936, as
amended, shall apply."”

Public lLaw 685 amended Section 212 of the Flood Control Act of
1950 to increase the statutory limitation to $L00,000. Assurances
were also required that local interests agree to pay all construction
costs in excess of $4,00,000, if required, to provide a complete and
effective project; and make cash contribution for project cost allo-
cated to project features other than flood contrel.

8. ASSURANCES

The Town of Canton voted on 16 March 1959 to authorize the Board
of Selectmen to enter intoc agreements and to provide assurances to
the United States of America as required by law. Assurances were also
received by the Commormealth of Massachusetts to underwrite the re-
quirement to contribute to the United States 211 construction funds
found to be necessary over and above the Federal expenditure limita-
tion of $400,000, Copies of the formal assurances are included as
Appendix B, Local interests have met all requirements except opera-
tion and maintenance of the project, which they agreed to do in
accordance with this mamial.



SECTION ITY

GENERAL REGULATIONS

9. FPURPOSE OF THIS MANUVAL

The purpose of this Mamal is to present detailed information to
be used as a guide in complying with "Flood Control Regulations -
Maintenance and Operation of Flood Control Works" as approved by the
Acting Secretary of War on 9 August 1}9Lli, and published in this vol-
ume as Appendix A, In executing assurances of local cooperation, the
Town has agreed %o maintain and operate the completed works in accor-
dance with these regulationa. The regulations which are intended to
cover all local protection projects constructed by the Department
throughout the United States, are general in nature, and obviously
cannot give detailed instructions for the maintenance and operation
of a specific project. The detalls set forth in this Mamal for
maintenance and operation of the Canton project are intended to
supplement the regulations to permit obtaining all the benefits and
protection against floods for which the project was designed, Failure
to maintain and operate the project as required by the regulations and
as detailed herein can cause severe property losses and loss of life
and can result in an irreparable loss of confidence in the flood pro-
tection system by citizens who have invested their funds on the basis
of the protection which it provides,

10, GENERAL RULES AND REGULATIONS

Paragraph 208.10(a) of the regulations prescribed by the Secre-
tary of War gives general rules for the maintenance and operation of
structures and facilities constructed by the United States for local
flood protection. Applicable portions are quoted below to avoid the
necessity for cross reference and are further defined by remarks un-
der each guotation. '

"(1) The structures and facilities constructed by the United
States for loeal flood protection shall be contirmously maintained
in such a mamner and operated at such times and for such periods as
may be necessary to obtain the maximum benefits.”

These requirements cannot be overstressed, and the Town
authorities must make adequate provisions for funds, personnel,
equipment and materials to allow for the proper maintenance and
operation of the flood protective works.



"(2) The State, political subdivision thereof, or other respon-
gible local agency, which furnished assurance that it will meintain
and operate flood control works in accordance with regulations pre-
scribed by the Secretary of War, as required by law, shall appoint a
permanent committee conslsting of or headed by an official hereinafier
called the "Superintendent", whe shall be responsible for the develop-
ment and maintenance of, and directly in charge of, an organization
responsible for the efficient operation and maintenance of all of the
structures and facilities during flood periods and for contimous
inspection and maintenance of the project works during periods of low
water, all without cost tc the United States."

The committee should be composed of competent members,
preferably men experienced in engineering or construction work of a
nature similar to the flood protection works. The committee must he
given broad authority to carry out its responsibilities. The name,
address, and office and home telephone rumbers of the Superintendent,
and any changes thereof, shall be promptly furnished the Division
Engim (>3 o™

"(3} A reserve supply of materials needed during a flood
emergency shall be kept on hand at all times."

Three men should be available to meet any ordinary emergency
that may occur during flood periods. Borrow pits for embankment gra-
vel and rock materials should be secured and sources of additional
supplies of materials, tools, and equipment should be well established
in order that these articles can be cbtained guickly in case of an
emergency.

(L) No encroachment or trespass which will adversely affect
the efficlent operation or maintenance of the project works shall be
permitted upon the rights-of-way for the protective facilities,”

"(5) No improvement shall be passed over, under or through the
walls, levees, improved channels or floodways, nor shall any excava-
tion or construction be permitted within the limits of the project
right-of-way, nor shall any change be made in any feature of the works
without prior determination by the District Engineer of the War Depart-
ment or his auvthorized representatives that such improvement, excava-
tion, construction or alteration will not adversely affect the
funetioning of the protective facilities. Such improvements or
alterations as may be found to be desirable and permissible under the
above determination shall be constructed in accordance with standard
engineering practice. Advice regarding the effect of proposed

5



improvements or alterations on the functioning of the project and
information concerning metheds of construction acceptable under
standard engineering practice shall be obtained from the District
Fngineer, or if otherwise obtained, shall be submitted for his
approval. Drawings or prints showing such improvements or altera-
tions as finally constructed shall be furnished the District Engineer
after completion of the work."

m(6) It shall be the duty of the Superintendent to submit a
semianmial report to the Distriet Engineer covering inspection,
maintenance and operation of the protective works."

"(7) The District Engineer or his authorized representatives
shall have access at all times to all portions of the protective
works."

The Division Engineer or his representatives will make
periodic inspections of the protective works to determine if the
project is beling properly maintained and operated by the Town.

"(8) Maintenance measures or repairs which the District
Engineer deems necessary shall be promptly taken or made."

The Town should maintain the facilities and keep them in
good repair and not walt for the Division Engineer to c¢all such
matters to its attention. Upon request, the Division Office will
advise the Town how %0 make any repairs to the facilities,

"(9) Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations operating
public or private facilities connected with the protective works are
coordinated with those of the Superintendent's organization during
flood periods.™

"(10) The Corps of Engineers will furnish local interests with
an Operation and Maintenance Mamial for each completed project, or
separate useful part thereof, to assist them in carrying out their
obligations under these regulations,”

The flood control committee should familiarize itself with
the contents of this manual., The Town authorities are encouraged to
call on the Division Office of the Corps of Engineers for any addi-
tional advice or instructions required by them in carrying out the

Town's cbligations for mgintaining and operating the flood protection
facilities, .



1l. MAINTENANCE

a. The word "maintenance" as used in this mamual applies te
the upkeep, repair and care of the work constructed by the United
States and turned over to the Town of Canton. If the work is
neglected there will be deterioration and possible failure in flood
time when there is dire need of dependable protection.

b. Satisfactory and dependable operation depends on constant
maintenance. The organization that performs maintenance will be
familiar with various parts of the system and will be in a position
to use them effectively in time of stress.

ce. Maintenance includes regulayr inspection of the entire
system. The purpose of an inspection is to detect any deteriora-
tion or faulty operation that indicates a need for repair or
replacement.

de Each of the major features of the project will be discussed
separately with respect tc the points which, based on experience with
special project features, require special attention.

12, OPERATION

Operation in this mamial refers to the actual use of the various
features of the protection works during flood periods. It is intended
that the procedure outlined herein will be sufficient fo insure proe
teetion from floods to the designed flood stage. However, advice
relative to operation may be obtained at any time from the Engineering
Division of the New England Division Office.

13, REPORTS

a. The regulations prescribed by the Secretary of War call for
semianmal reports to be submitted by the Superintendent to the Divi-
sion Engineer, covering inspection, maintenance and operation,
Inspection of the flood protective facilities shall be made immediately
prior to flood seasons, immediately following floods and otherwise at
intervals not exceeding 90 days as required by the regulations,

b. To assist the Superintendent in making his inspections and
reports, sample forms have been prepared and are included in Appendix
Ce The Superintendent shall have additional copies printed for use
in submitting his reports.



. ¢e The semianmual reports should be submitted in triplicate to
the Division Engineer each February and August. The reports will be
submitted in letter form with copies of the inspection forms covering
the inspections made during the pericd of the report, The reports
shall cover the following points:

(1) A description of the maintenance work performed in the
preceding six months.

(2) The number and classification of men working on main-
tenance regularly and intermittently.

(3) Description of any work performed by contract on the
repair or improvement of the project.

(L) Description of use or operation of the system during
the period being reported.

(5) Suggestions relative to public cooperation and comments
concerning public sentiment on the protection obtained are considered
pertinent and desirable data for inclusion in the report, but such data
are ncot required.



SECTION IV

DIVERSTON CHANNEL

1L. DESCRIPTION

Plate No. 2 shows a general layout of the local flood protec-
tion project which provides for the diversion of fleod flows
arocund the Plymouth Rubber Company plant. It includes a concrete
overflow dam about 160 feet long, located adjacent to an existing
dam owned by the Plymouth Rubber Company, and a diversion channel
below the dam about 1600 feet long with a bottom width of 60 feet.
The left bank along the channel and the right bank, which incorporates
a dike varying in height from 0-7% feet, are constructed of compacted
£3111., The banks of the channel have side slopes of 1 vertical on 2
horizontal with 2 feet of rock slope protection obtained from channel
excavations.

15. MAINTENANCE

Paragraph 208.10(g){1) of the prescribed regulations set forth
rules for the maintenance of channels and floodways. These rules are
quoted below.

"Channels and floodways. - (1) Maintenance -~ Periodic inspections
of improved chamnels and floodways shall be made by the Superintendent
to be certain that:

"(i) ‘The channel or floodway is clear of debris, weeds, and
wild growth."

A1l debris and growth which tend to restriet the chammel
shall be promptly removed.

"(ii) The channel or floodway is not being restricted by
the depositing of waste materials, building of unauthorized strue-
tures or other emcrcachments,®

Dumping of waste materials or any types of encroachment on
the channel shall be prohibited and prompt steps shall be taken to
remove or have removed any such encroachments,

"{1i1) The capacity of the channel or floodway is not being
reduced by the formation of shoals,"



Shoal areas should be removed but care should be exercised
that slopes of the channel and existing banks are not undercut. IExis-
tence of shoal areas will be apparent from inspectilons.

"(iv) Banks are not being damaged by rain or wave wash,
and that no sloughing of bank has occurred.'

"(v) Riprap sections and deflection dikes and walls are
in good condition."

Rockfill slope protection must be maintained in good condi-
tion to resist erosion. Any loss of rock due to slides, ercsion or
vandalism must be promptly replaced., Periodic checks should be made
of the stone slope protection, movement or loss of stone, and prompt
corrective action taken.

"(vi) Approach and egress channels adjacent to the im-
proved channel or floodway are sufficiently clear of obstructions
and debris to permit proper functioning of the project works."

#Such inspection shall be made prior to the beginning of the
flood season and otherwise at intervals not to exceed 90 days.
Immediate steps will be taken to remedy any adverse conditions
disclosed by such inspections. Measures will be taken by the
Superintendent to promote the growth of grass on bank slopes and
sarth deflection dikes., The Superintendent shall provide for
periodie repair and cleaning of debris basins, check dams, and
related structures as may be necessary."

16, OPERATION

Paragraph 208,10{(g)(2) of the prescribed regulations gives rules
for operation of channels and floodways. These rules which are quoted
below are self-explanatory and require no amplification with regard to
the Canton project.

"(2) Operation. - Both banks of the channel shall be patrolled
during periods of high water, and measures shall be taken to protect
those reaches being attacked by the current or by wave wash., Appro-
priate measures shall be taken to prevent the formation of jams of
ice or debris. Large objects which become lodged against the bank
shall be removed. The improved channel or floodway shall be thor-
oughly inspected immediately following each major high water period.
As soon as practicable thereafter, all snags and other debris shall
be removed and all damage %o banks, riprap, deflection dikes and
walls, drainage outlets, or other flood control structures repaired,

10



17. EMERGENCY REPATR MEASURES

Rules and instructions for emergency repair measures for the dikes

as given in paragraph 21 are equally applicable to emergency repairs
of the chamnel,

11



SECTION V

DIKES

18, DESCRIPTION

The dike conastructed on the right bank of the diversion channel
is composed of compacted fi1l1 with side slopes of 1 vertical on 2
horizontal, and 2 feet of rock slope protection on the channel side
with grassed slopes on the back side. The dike which is 1500 feet
in length, varies in height from O to 7-1/2 feet above the ground.
A 10-foot wide roadway, surfaced with 6-inches of gravel, has been
placed on top,of the dike. A 2h-inch diameter C.M, pipe drain with
flap valve exéends through the dike and is used to collect interior
drainage. oo

19, MAINTENANCE

Paragraph 208,10(b)(1) of the prescribed regulations sets forth
rules for the maintenance of levees. These rules apply equally to
earth dikes, and applicable portions are quoted below,

"Levees. - (1) Maintenance. - The Superintendent shall provide
at all times, such maintenance as may be required to insure service-
ability of the structures in time of flood. Measures shall be taken
to promote the growth of sod, %o exterminate burrowing animals, and
to provide for routine mowing of the grass and weeds, removal of wild
growth and drift deposits, and repair of damage caused by erosion or
other forces. Periodic inspections shall be made by the Superinten-
dent to insure that the above maintenance measures are being
effectively carried out, and further, to be certain that:

n(i) No ursual settlement, sloughing or material loss
of grade or levee cross section has taken place;

(11) No caving has occurred on either the land side or

the river side of the levee which might effect the stability of the
levee section;

(1ii) No seepage, saturated areas, or sand boils are
occurrings

(iv) Not applicable .

12



{v)} Drains through the levees and csates on said
drains are in good working condition;

{(vi) ©No revetment work or riprap has been displaced,
washed out or removed;

(vii) No action is being taken, such as burning grass and
weeds during inappropriate seasons, which will retard or destroy the
growth of sod;

(viii) Access roads to and on the levee are being properly
maintained;

(ix) Not applicable .

(x} Crown of levee is shaped so as to drain readily, and
roadway thereon, if any, is well shaped and maintained;

(xi) There is no unauthorized grazing or vehicular traffic
on the levees:

{xi1) Encroachments are not being made on the levee right~
of -way which might endanger the structure or hinder its proper and
efficient functioning during time of emergency.

Such inspections shall be made immediately prior to the begin-
ning of the flood season; immediately following each major high water
period, and otherwlse at intervals not exceeding 90 days; and such
intermediate times as may be necessary to insure the best possible
care of the levee, Tmmediate steps will be taken to correct danger-
ous conditions disclesed by such inspections. Regular maintenance
repair measures shall be accomplished during the apprOpriate season
as scheduled by the Superintendent."

Any umisual settlement, sloughing or caving should be corrected
to restore the original dike grades. No major repair work shall be
made without prior approval of the Division Engineer in order that
such repairs that may be necessary will not adversely affect the
functioning of the protective facilities,

Inspections of the dike shall be made during and after periods

of high water, as it is at such time that any weak spots will be
discovered that might otherwise be overlooked,

13



20. QPERATION

a. Paragraph 208.10(b)(2) of the prescribed regulations sets
forth rules for the operation of the levees. These rules apply
equally to earth dikes and are quoted below.

"(2) Operation. - During flood periods the levee shall be
patrolled continuously to locate possible sand boils or umsual wet-
ness of the landward slope and to be certain that:

(1) There are no indications of slides or sloughs
developing;

(i1) Wave wash or scouring action is not occurring;

(i1i} No low reaches of levee exist which may be
overtopped;

(iv) No other conditions exist which might endanger
the structure.

Appropriate advance measures will be taken to insure the
availability of adequate labor and materials to meet all contingen-
cies. Immediate steps will be taken to control any condition which
endangers the levee and to repair the damaged section.”

Patrolling the dikes should start when water reaches a stage of
3 feet above the crest of the dam, and should continue until the
flood has reached its peak and receded below the stage of 3 feet,
Patrolmen should be thoroughly instructed as to their duties, what
they are toc watch for, and the exact 1limits of their beat.

21. EMERGENCY REPAIR MEASURES

a, Scours. - Careful watch should be maintained over stretches
of the dike where scouring is likely to occur, particularly at curves
in the aligrment where the dike is subject to heavy currents., If any
indication of scouring is observed, soundings should be taken to ob-
serve the amount and progress of the scour. Sandbagging or dumped
rock will generally afford the most practicable means of combatting
this condition. The open ends of sandbags so used must be sewed or
tied after filling with earth.

bh. Sand boils
(1) General. - A sand boil is the result of a transfer of

pressure head and seepage from the river through a pervious stratum
near or at the surface to the landside of the levee. This seepage

1k




under pressure tends to push its way to the surface and actuwally floats
the material through which it flows. No harmful effect results pro-
vided the weight of the relatively impervious soil layer overlying the
pervious stratum, in which the flow vnder pressure ls occurring, is
sufficient to counterbalance this pressure. When the soil stratum
overlying the pervious layer is insufficient to counterbalance the
upward pressure or when no such stratum exists, boils break through
the surface on the landside wherever these weaknesses are present.

The sand boil may discharge relatively clear water or the discharge
may contain quantities of sand and silt, depending upon the magnitude
of the pressure and the size of the boil.

(2) Effects of Sand Boils, - Sand boils can produce three
distinctly different effects on the levee, depending upon the condi-
tion of flow under the levee. These three effects are illustrated in
Appendix D, In Figure 1, Plate No, 1, the seepage flow develops a
definite pipe or tube under the levee. This breaks out at the land-
side toe in the form of one or more large sand boils., Unless checked,
this flow causes a cavern to be developed under the levee, resulting
in subsidence of the levee and subsequent overtopping. This case can
be most easily recognized by slumping of the levee crowm. Figure 2,
Plate No. 1, 1llustrates the case where seepage flows under pressure
under the levee without following a defined path, as was the case
above. This flow results in one or more boils outcropping at or near
the landside toe. The flow from these bolls tends to undercut and
ravel the slope, resulting in a sloughing of the slope., Evidence of
this type of failure is found in undercutting and ravelling at the
landside toe. Figure 3, Plate No., 1, shows a third type of effect
of a sand boil, In this case, mmmerous small boils, many of which
are scarcely noticeable, outcrop at or near the toe. While no boil
may appear to be dangerous in itself, the consequence of the group
of boils is to canse flotation of the soil, thereby reducing the
shearing strength of the material at the toe, where maximum shearing
stress occurs, to such an extent that failure of the slope through
sliding results,

(3) General Instructions for Handling Sand Boils. - All
sand bolls shall be watched closely. All boils shall be marked con-
apecuously with flagging so that patrols can locate them without
difficulty and observe changes in their condition. A sand boil
which discharges clear water in a steady flow is usually not danger-
ous to the safety of the levee. The only action necessary in this
case is to drain the excess water off tc prevent it from standing
near the levee, However, if the flow of water increases, and the
gand boil begins to discharge material, corrective action shall be
undertaken immediately.

15



(4) Method of Treatment

(a) 'The accepted method of treating sand boils is to
construct a ring of sand bags around the boll, building up a head of
water within the ring sufficient to prevent further movement of sand
and silt. The accepted method of ringing a sand boil, shown on Plate
No., II of Appendix D, is as follows:

l. The entire base of the sack ring is cleared
of debris, in order o provide a watertight bond between the natural
ground and the sack ring.

2. The sacke are then laid in a ring around the
boil with joints staggered, and with loose earth between all sacks.,

3. The ring is carried only to a height suffi-
cient to prevent material from being discharged. The ring should
not entirely stop the flow of water, because of the probability of
the excessive local pressure head causing additional ruptures of
impervicus strata and boils nearby,.

he A "V" shaped drain constructed of two boards
or a plece of sheet metal, is then placed near the top of the ring
to carry off the water.

(b) Actual conditions at each sand boil will determine
the exact dimensions of the ring. The diameter and height of the ring
depend on the size of the boil, and the flow of water from it. In
general, the following considerations should govern:

1. The base width should be no less than 1% times
the contemplated height.

2. It is well to include weak ground near the
boil within the ring, thereby preventing a break-through later.

3¢ The ring should be of sufficient size %o
permit sacking opera?ions to keep ahead of the flow of water,

(¢) Where many boils are found to exist in a given
area, a ring levee of sandbags shall be constructed around the en-
tire area and, if necessary, water pumped into the area to provide
sufficient weight to counterbalance the upward pressure,
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d. Sloughs., - During prolonged high water stages, seeping and
sloughing conditions on the back slopes may oceur. Such conditions
should be observed closely as to progress of seepage up the back
slope and the amount of material that is being carried by the water.
If the seep velocity becomes great enough to cause, or probably cause,
erosion or sloughing of the slope, a sandbag covering should be
placed on the seeping area, beginning well out from the toe and pro-
gressing up the slope. The covering should extend several feet beyond
the saturated area., If the material is obtainable, the affected area
should be covered with brush, straw or similar permeable material to
a depth of two to four inches before placing the sandbag cover., This
will permit the seep water to get away while serving as a filter to
prevent loss of earth from the dike, After the covering is placed,
c¢lose observation should be maintained and additional layers of sand-
bags placed on the previous ones until the velocity of the seepage is
reduced to a point at which the amount of material carried is negli-
gible. Sacking sloughs are illustrated on Plate No. IIT of Appendix D.

e. Raising Existing Earth Dikes. - In an emergency, time and
other conditions permitting, the grade of a dike can be safely raised
three feet, The methods most commonly used for this purpose are out-
lined in the following paragraphs,

(1) Sandbag topping. - The sack ordinarily used for topping
an earth dike is a grain or feed sack which holds 100 pounds. OSmaller
sacks may be used if feed sacks are not available, Grain sacks, filled
with about one cubic foot of earth, weighing about 100 pounds, will
provide a unit about six inches high, one foot wide and two feet in
length.

The sacks may be filled at the source of material and
hauled to the dike or filled from stockpile or borrow areas at the
dike, conditions determining the method employed. The same is true
of £filling; i.e., whether power or hand methods are used. The open
end of the sacks should always face upstream or toward the riverside
of the dike and need not be sewed or tieds When the sack faces the
river the loose end should be folded under and when facing upstream
the loose end covered by the succeeding sack.

The front line of sandbags in the first layer should be
laid parallel to the dike centerline and remaining bags at right
angles to the centerline. The sandbags in the second layer are all
laid at right angles to the centerline, the third row similar to the
first, ete., as shown on Plate No. IV of Appendix D, All sacks should
be lapped about 1/3 each way and well mauled or tramped into place.
The sacks should be filled %o 2/3 their capacity when flattened out
to facilitate proper placing and prevent bursting the sack when
mauled or tramped into place.
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Plate No, IV illustrates the progressive method of increas-
ing the dike height and gives an approximation of the number of sacks
required for dikes of various heights. Plate No, V shows pictures of
model sack dike or topping,

A crew of 50 men shonld £ill, carry and place approximately
1500 sacks per eight-hour day, all hand labor, when the source of
material is within 150 feet of the point of placement, Production
will depend on conditions at the site,

(2) Lumber and sandbag topping. - This is the most satis-
factory method of raising low reaches of earth dike in emergencies.
The chief objection is the time required to install, In putting on
this topping, as well as any other topping, a careful line of levels
should be run and grade stakes set in advance unless the dike top
follows a dependable grade-line. Two-by-four or two-by-six inch
stakes should then be driven on the riverside of the crown six feet
apart and cne-by-twelve inch boards nailed to landside of the stakes,
This wall, backed with a single tier of sandbags, will hold out at
least one foot of water. If the second foot is necessary, the layers
of bags will have to be increased in number and reinforced. Sandbags
are laid substantially in the manner described in (1) above. The
stakes should be driven at least three feet into the ground, leaving
at least three feet out, which will, in extreme cases, hold a three-
foot topping if properly braced behind with sandbags. Plate No. VI,
Appendix D illustrates this method of raising a dike,
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SECTION VI

DIVERSION DAM

22. DESCRIPTION

Plate No. 5 shows a general layout of the diversion dam, composed
of a curved concrete ogee-ghaped spillway section cut out of rock, On
both abutments the 160 foot weir terminates against a short section of
concrete gravity wall that rests on rock foundation. The crest of the
weir is at elevation 80,3 m.s.l. which is C.2 feet above the existing
dam of the Plymouth Rubber Company. The small difference in crests
will insure that low discharges will flow in the existing channel.

23, MAINTENANCE

Periodic inspection shall be made of this structure by the
Superintendent and appropriate maintenance measures taken to insure
that facilities which function as a part of it will operate properly.
Regulations, modified as applicable to this structure, shall be
followed to be certain that:

a. No urmsual settlement, sliding, loss of grade, or dam
cross-section has taken place;

b. Encroachment is not being made on the dam or its right-
of-way, which might endanger the structure or hinder its proper func-
tioning during times of emergency.

Such inspection shall be made prior to the beginning of the flood
season and otherwise at intervals not to exceed 90 days, and such in-
termediate times as may be necessary to insure the best possible care
of the dikes and walls, Immediate steps shall be taken to correct
dangerous conditions disclosed by such inspections. Regular maintenance
repair measures shall be accomplished during the appropriate season as
scheduled by thd Superintendent.

2L, OPERATION

There are no operational requirements to be performed at the
concrete dam. Patrol of the structure shall be made following a
flood tolocate possible leakage at monolith joints or seepage under-
neath the dam and walls. ¥loating plant or boats shall not be allowed
to lie against or tie up to the dam. Immediate steps shall be taken
to correet any condition which endangers the stability of the dam or
its abutment walls,
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SECTION VII

FLOOD WALLS

25, DESCRIPTION

A concrete gravity type wall was constructed from the existing
Plymouth Rubber Company dam to the intake structure on the right
bank of the East Branch Neponset River for a distance of 63 feet,
and from the intake structure upstream for a distance of 23 feet to
tie into the earth dike. There is alsc a stretch of gravity type
wall at both ends of the concrete diversion weir. On the left bank
the wall extends for a distance of 35 feet and on the right bank the
wall extends for a distance of 60 feet. Detalls of the location and
eross-sections of the walls are shown on the plans included as
Appendix E.

26. MAINTENANCE

Paragraph 208.10(c){1) of the prescribed regulations gives rules
for the maintenance of flood walls. Applicable portions of these
rules are quoted below.

"{¢) Flood Walls. - (1) Maintenance - Periodic inspections
shall be made by the Superintendent to be certain that:

(i) YNo seepage, saturated areas, or sand boils are
cccurrings

(ii) No undue settlement has occurred which affects the
stability of the wall or its water tightnessg

(111) No trees exist, the roots of which might extend
under the wall and offer accelerated seepage pathsg

(iv) The concrete has not undergone cracking, chipping,
or breaking to an extent which might effect the stability of the wall
or its water tightness;

(v) There are no encroachments upon the right-of-way
which might endanger the siructure or hinder its functioning in time
of flood;

(vi) Care is being exertised to prevent accumlation
of trash and debris adjacent to walls, and to insure that no fires
are being bullt near them.
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{vii) Not applicable

(viid) Not applicable

Such inspections shall be made immediately prior to the begin-
ning of the flood season, immediately following each major high water
period, and otherwise at intervals not exceeding 90 days. Measures
to eliminate encroachments armd effect repairs found necessary by such
inspections shall be undertaken immediately. A1l repairs shall be
accomplished by methods acceptable in standard engineering practice."

27. OPERATION

Paragraph 208.10(c)(2) of the prescribed regulations gives rules
pertaining to flood walls during periods of flood emergency. These
rules are guoted below.

"(2) Operation. - Continmuous patrol of the wall shall be
maintained during flood periods to locate possible leakage at mono-
lith joints or seepage underneath the wall., Floating plant or boats
will not be allowed to lie against or tie up to the wall. Should it
become necessary during a flood emergency to pass anchor cables over
the wall, adequate measures shall be taken to protect the concrete
and congstruction joints. Immediate steps shall be taken to correct
any condition which endangers the stability of the wall."

T

28, EMERGENCY REPAIR MEASURES

: The Superintendent or responsible members of his organidation
shall take immediate action to correct any condition which endangers
the stability of the wall., A1l such measures taken will be reported
to the Division Engineer immediately after the flood period.

(1) Sand Boils. - See Section V, Paragraph 21-b for
emergency measures to be taken in the event sand boils develop.

(2) Raising Grade of Wall. - In an emergency, the walls
may be raised temporarily by a single row of sandbags or by lumber
topping (shown on Plate No. VII) with riverside stakes driven im-
mediately behind the wall.
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SECTION VIII

DRAINAGE STRUCTURE

29. DESCRIPTION

The 2h-inch diameter corrugated metal bituminous coated pipe
culvert through the right bank of the channel is provided to drain
the interior surface water from the property of the Plymouth Rubber
Company located in the vicinity of its Canrock and Plasties Build-
ings. A cast iron flap valve is provided on the river side of the
dike.

30, MAINTENANCE

"Normal maintenance as required for this type of structure should
be performed, Adequate measures shall be taken to insure that the
flap valve is kept free of trash, drift or debris that would interfere
with the operation of the flap valve, regular inspection shall be made
by the Superintendent to be certain that:

(1) Pipes, gate, operating mechanism and riprap are in good
condition.

(2) Inlet and outlet are open.

(3) Care is being exercised to prevent the accumlation of
trash and debris near the structures, and that no fires are being
built near the bituminous coated pipe.

(L4) Erosion is not occurring adjacent to the structure
which might endanger its water tightness or stability.

Immediate steps will be taken to repair damage, replace missing
or broken parts, or remedy adverse conditions disclosed by such in-
spections.!

31, OPERATION

Whenever high water conditions impend the flap valve shall be
inspected a short time before water reaches the invert of the pipe
and any object which might prevent closure of the valve shall be
removed,
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SECTION IX

INTAKE STRUCTURE

32, DESCRIPTION

The intake structure controls the flow of process water inte the
cooling water canal of the Plymouth Rubber Company. The structure
contains a mamally~operated sluice gate for a 2)-inch cast iron pipe
and has a small trash rack to catch debris, Short lengths of gravity
wall tie the intake structure into the right bank and the abutment of
the existing Plymouth Hubber Company dam. The gate must be closed as
required during flocd periods.

33. MAINTENANCE

Normal maintenance as requlired for this type of structure should
be performed., Adequate measures shall be taken to insure that the
intake structure is kept free of trash, drift or debris that would
interfere with the operation of the gate. The mamially-cperated gate
shall be examined, oiled and trial-operated at least once every 90
days. The trash rack should be kept free of all debris.

34. OPERATION

Whenever high water conditions impend, the gate shall be inspected
and any object which might prevent closure of the gate shall be removed.
During high river stages it is extremely important that the intake gate
be closed as necessary to prevent the inflow of flood waters from im-

pounding the area behind the structure and thereby imndate the Plymouth
Rubber Company buildings,
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SECTION X

DRAWINGS AND SPECIFICATIONS

35, DRAWINGS AND SPECIFICATIONS

A complete set of plans and specifications was furnished the Town
of Canton, the Commonwealth of Massachusetts and other interested
State Agencies at the time of inltiation of construction of the project.
A full-size set of plans showing the project as actually constructed
wag furnished the Town at the time of transmittal of this manual,
Reduced prints of these drawings are included in Appendix D.
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APPENDIX A

REGULATIONS OF THE SECRETARY OF THE ARMY



TITLE 33--NAVIGATION AND
NAVIGABLE WATERS

Chapter —Corps of Enyineers, War
Departmoent

Part 208—Frocr Contnor REGULATIONS

MAINTENANCE ANT OFERAGZION OF FLOOD
CONTROL WullKS

Pyrsuant to the provisions of sectivn 3
of the Act of Cangress approved June 232,
1936, 85 amended and supplemenied 48
Biat. 1571, 50 Stat. 877, and 55 Btat.
638; 33 U. 5. C.: T01c¢; 701¢c~1}, the fol-
lowing regulations are hereby prescribed
to govern the maintcusnce and opera-
tion ot fiood control works:

§ 208.10 Local flood pratection works;
maintenance and operation of structures
and facilities—(a) General. (1) The
structurcs and facllities constructed by
the United States {or locel Hood protec-
tion shall be continuously maintained in
such & manner and operated at such
times and for such periods as may be
necessaty to obiain the maxdmum
benefity,

(2) The Htate, political subdivision
thereof, or other responsibie local
agency, which furnlshed assurance that
it will maintein and operate flood ecn-
trol works In accordance with regula-
tlons prescribed by the Secretary of War,
a8 required by law, shall appoint & pers
manent commitice consisting of or
heeded by an officiel herelnaffer called
the “Buperintendent,” who shall be re-
aponsible for the development and main.
tenunce of, ang directly in charge of, an
organizution responsible for the efbient
operution and naintenance of all of the
atructires and frellities durlng food
perieds and for coniloucus inapection
and matotenance of the project worka
during perlods of low water, all without
cost to the Unlied Btates.

(3) A reserve supply of materials
needed durihg e fiood emergency shall
be kept on hand at sil t{mes,

(¢} No encrouchinent or (respass
which will adversely affect the efficlent
operation or maintenance of the project
works shall be permiited upon the rights-
of-way for the protective facliities,

(8) No improvement shall be passed
over, under, or through tho walls, leveas,
Improved channels or floodways, nor
slall any excavation or construction be
pertnltted within the limits of the proj-
ect right-of-way, nor shall any change
be made in any feailure of the wWorks
without prior delermination by the Dis-
trict Englneer of the War Department
or his authorized representative that
such Improvement, excavation, construc-
tlon, or glteration will not adversely af-
fect the functioning of the protective
facilltics. Such tmprovemeiits ot aiter-
ations us may be found tc be desirable
and permisstble under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
praposed improvemenis or alterations
on the functioning of the praject nnd in-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shal] be obtained from
the District Eugineer or, if otherwise
obtained, shall be submitted for his ap-
proval,  Drawings or prinls showing
sueh lmprovemnents or allerations as
finally constructed shall be furnished the
Dlstkrict Engineer after compiction ot the
WwOork.

B Tk oahadl bee Uie wedy of Gae suplr-
jutendwut e suddt a soraihous) weport

Lo tie Listrict iLogineer cuveriag inspec- -

Hon, meinteusnce, ond operation of the
prolective works

(7} The Di:trict Engacer or his gu-
thorized representatives shall bave ac-
cexs At nil tigies Ly all poruions of the pro-
tective works.

(8) Majulonince measures or repalrs
which the Distriet Engineer deems nec-
essary shall be promptly taken oy made.

104 Appropriate megsures shal be
taken by local suthorities to insure that
the activities ol all locul organizations
operating publle or private facilities con.
nected with the protective works are co-
orgineted with those of the Guperintetd-
ent's erysnization during tlood periods.

{10} The Wur Departnient will furnish
local inierests with an Operation and
Mauintenence hianuil for each completed
project, or sepatute useriil part thereof,
to assist them in carrylng out their ob-
ligations under these regulations.

{b) Levees—(1) Muintenanee, The
Buperintendent shall provide at all tines
such maintenAnce as may be required to
insure serviceabliity of the structures in
tie of flood. Meawures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, reinoval of wild growth and drift
deposits, and repair of damaye caused by
erosionn or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other sultable growth on areas riverward
of the levees. Periadic inspections shall
be made by the Buperintendent to insure
that the sbove maintenince mensures
are being effectively carried out and,
further, to ba certain that:

{1} No unusual sstilement, sloughing,
oF material loss of grade or levee cross
section has takeny place;

(1) No caving hos occurred on either
the land side or the river side of the levee
which might affect the stability of the
levee section;

(i) No msecpage, saturated areas, or
sand bolls are occurring;

{t¥) Toe dralnage systems snd pres-
sure relie! wells are in good working con-
ditlon, and thet such faciaties are not
becoming clogged;

(v} Drains through the leveea and
Fates on said drafes are In good working
condition;

{vi} No revetment work or riprup has
been displaced, washed out, or removed;

(vil) No action 1s being taken, sach
a3 burning grass and weeds dowlng in-
appropriate scasons, which will retard
or destroy the growth of sod;

(viif) Access roads to and on the levee
are belng properiy mmintalned;

(1x) Catile gunrds and gates are in
good condition;

{x} Crewn of levee 15 shaped so as to
drain readily, and roadway thereon, if
any, is well shaped and malntained;

{xi) There is no unauthorized grasing
ot vehicular traffic on the levees;

(xil) Encronchments are not being
made on the levee right-of-way which
might endanger the structure or hinder
1ts proper and efficient functioning dur-
in times of emergency.

Such iInspections shall be made im-
mediately prior to the buginning of the
Apogd season; Immedistely following each
major high water period, and oiherwise
at Intervals not exceeding 80 days, and
such intermcdiate titnes as may be neces-
sury to insure 1he best pussible care of

the leves, fnacaodinle steps will De taken
to correct d .hgeious coliditions disclosed
by sach lnspoeyons.  Hegular mainte-
natce repuli geusures sholl be accom-
plished durll.g tie appropriate season
a$ scheduled Ly the Buperintendent.

(3 Operation. During flood perlods
the levee shall e patrolled continuously
to locate possihly sarnd bolls or unusual
wetness of the lundward slope and to be
certain tbat:

{1y There are no indications of slides
or sloughs developing,;

1) Wave wash or scourlng actien ls
not occurring;

(1) No low reaches of levee exist
which may be overtopred:

(y) Wo other conditions exist which
might endianger the structure,

Appropriate advence easures will be
taken to insure the avallabllity of ade-
quate labor and materials to meet all
contingencies. Immediate steps will be
takenn to conlrol any conditdon which
endangers the levee and to repair the
damagaed section.

(¢} Flood walls-—(1) Maintenance.
Perlodic inspections shall be madas by the
Buperintendent to be certain that:

(1) No sespage, saturated sress, or
sand boils areé occurring;

{1} No undue settlement has occurred
which affecta the stabllity of the wall or
Ita water tightnets; '

(1) No trees exist, the roots of which
might extend under the wall and offer
nccelernted seepnge paths;

(iv) The concrete has not undergons
cracking, ohipping, or bresking to an
extent which might affect the stability
of the wall or its waler tightness;

(v} There are no cncroachmeuts upon
the right-of-way which might endanger
the structure or hinder ita functloning
in time of flpod;

{yD) Care i belng excrcised lo pre-
vent accumulation of trash and debriy
adjacent to walls, and to insure that no
fires are belng bullt nenr them,

(vi{) No bank caving conditions exlst
riverward of the wall which might en-
danger its stability;

(vilf) drodnage yystems nod pres-
sure rellef wells are in good workinog con-
dition, and thuet such facflitice are not
becoming clogged. .

-8uch inspections shall be made imme-~
dintely prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervels not exceeding 90 duys. Moedas-
ures to eliminate encroathments and ef-
fect repairs found necessury by such -
spections shall be underluken Immedi-
ately. All repairs shall be accomplshed
by methods mcceptable in standard en-
gineering practice.

(2) Opergtion. Continuous patrol of
the wall shall be matntained during flood
periods to locate possible ivnkige ut mon-
olith joInts or seepage undernesath the
wall, Floating plant or bouts wiil not be
allowed to lle agalnst or tie up to the
wall, Bhould it becorae necessary during
& flood emergency to pahd anchor cables
over the wall, adequate messurcs shall
be taken to protect the conerete and con-
struction joinls., Immediste steps shall
be taken to correct sny conditlon which
endangers the stubility of the wail.

(d) Drainage structures—(1} Mainl.-
nance, Adequate messures shall be takch
to insure that injvt and outlet channels
are kept open und thut troash, drift, or
debris is not aliowed to acourmnulote nesy
drainage structures. Fiup gates and
manually operated gates and valves on



APPENDIX B

ASSURANCES OF LOCAL COOPERATION



ASSRA iCB
T THR
CCMMOMEALTH . F HASEACHUGETTS

ahsi¥Ac, Sectisn 205 of the Flood Control Act approved 30 June 1348
apendec ty 3eciion 212 of the Flood control Act approved 17 May 1 .50, and
Yurther amended by Public law 685, Ghth Congress, 2pd Session, authorizes the
Secretary °i the Aruy "to allot from any appropriations heretofore .1 lere-
after made for flwd control, pot t: exceed $10,000,000, for amy onc fiscal
year, for the coamsttuction of small flood comtrfol projects not specifica.ly
authorized iy lcngress, and not within areas intended to be protected by pro-
iects as authorizad, which come within the provisioas of 3ection L of thw
i'lood _vptrol Act of June 22, 1,36, vhea i the opinion of the Chief of
Engsineers such vork iz sdvisable: Provided, that rot wore than $M00,000.
shal. be allotted for this purpose at any singls locality from the appropria-
tiona {or any ‘one fiscal year: 2Zrovided further, that the provisions of loecal
co-operatior specified in Section 3 of the Flood Conirol Aet of June 22, 1%,

as apended; sha!l apply: and rovided further, that the work shall be com-

plete in itself and not commit the nited States tc any additionsl improve-
went to insure its successful operaticn, except as may result from the normal
procedure applyiog to projects srthorised after submission of preliainary exas-
ination and survey reports”; and

WEKREAS, the Secretary of the Army has allotted funds for construction of
loeal protection project, East Branch, Neponset River, Cantom, Massachusetts,
sccoming to plans prepared in the Mew England Division Office of the Corps
of Engineers, United States Arey; and

WHEAREAS, the construction work ts to be prosscuted under the direction of
the Secretary »f the Army and the supervision of the Chief of Rngineers, Corps
of Enginsers, United States Army; and

WHEFEAS, said flood diversiou channel iwprovemsnt is subject to the pro-
visions of Section 3 of the Floid Control Act of P2 June 133 wvhich provides
that no wonsy vill be «ipended on the construction of any project until
States, political subdivisions thereof, or other responsible local agencies

have given certain Assurences to the Pecretary of the Army; and



VEEREBAS, the Departasnt of Public Works of the Commoowvealth of Massa-
ehusetts under Chapter T63 of the Acts of 1957 bas been provided with funds
necessary to underwrite local participation in federal flood control projects
and to comit such funds toward paywent of any costs in excesas of the sum of
$400,000, available for federal expenditures.

M, THEREFORR, the Cammonwealth of Massachusetts, scting by and through
its Depaxrtasnt of Public Works, bereby assures the United States that it will
contributs all construction funds that are found to be necessary over and
above the federsl expenditure limitation 4f such sdditional funds are required
to provide for s complete snd effective project,

PROVIDED, that sueh comtribution from the Commonwealth of Massachusettis
shall not be in excess of the smouwnt appropristed by Itew 8253-T6-00 of
Chapter 763 of the Acts of 1357.

IN VITiRSS WHENEQY, the Commonwealth of Nassachusetis hag executed the

vithin Assarance this ' day of _Ccoot=o 5 Lubl,

Associate Commissioner,

Approved as to matters of forum: Departssnt of Public Works
3 ARy S -/ 7S
%&’“ KTy e VTR S S AT A SR
Apsistant Attorney Gendral * Associate Commissioner
ACCEPTANCE
R 1961

The within Assurance is hereby accepted for and on behalf of the Unjted
States of Americs.

v S et . -
A, s JR.
Brigadier GCenerul, UBA

Division Engineer /



ASSURANCE
OF THE
TONN_OF_CANTOR, MASSACHUSETTS

WHEREAS, Section 205 of the Flood Control Act approved 30 June L9h8
smended by Section 212 of the Flood Control Act spproved 17 Msy 1950, and
further amended by Public Law 685, Oith Congress, 2nd Session, suthorizes
the Secretary of the Army "to allot from any appropriations heretofore or
hereafter made for flood control, not to exceed $10,000,000, for any one fis-
cal ysar, for the construction of small flood comtrol projects not specifically
suthorized by Congress, and not within arsas intended to be protected by pro-
Jects so authorized, vhich come within the provisions of Section 1 of the
Flood Control Act of June 22, 1936, when in the opinion of the Chief of
Engipeers such work is advisable: Provided, that not wore than $400,000,
shall be allotted for this purpose at any single locality from the appro-
priations for any oue fiscal year: Provided further, that the provisions of
local co-operstion specified in Section 3 of the Flood Control Act of June
22, 1936, as amended, shall apply: and Provided further, that the work shall
be complete in {tself and not commit the United States to any additiomal
improvemsnt to insure its successful operation, except as my result from the
normal procedure applying to projects authorized after submission of prelim-
inary exsmination and survey reports”; and

WEEREAS, the Secretary of the Army has allotted funds for construction of
local protection project, East Branch, Heponsst River, Canton, Massachusetts,
according to plans prepered in the New England Division Office of the Corps
of Bagineers, United States Arwy; and

WHEREAS, the construction work is to be progecuted under the direction of
the Secretary of the Arwy and the supervision of the Chief of Engineers, Corps
of Enginesra, United States Arwy; and

WEEREAS, said flood diversion channel iwprovement is sudject to the pro-
visions of Section 3 of the Flood Control Act of 22 June 1936 which provides
that no money wiil be expsnded on the coustruction of any project until States,
political subdivisions thereof, or other responsible local agencies bhave given
certain Assurances to the Secretary of the Army; and



WHEREAS, thers may be certain utility lines, sewers, and draios located
within the pecessary right-of-way required for the con.str_'uction of the proJect.l!

NOW, THEREFORE, the Town of Canton, Massachusetts, acting by and through
{ts Board of Selectwen; hereby assures the United States that it will:

() Provide without cost to the United States, all lands, easements,
and rights-of-vay necessary for the coustruction of the project.

{p) EHold and save the United Statas free from damages due to the con-
struction vorks,

(¢) Maintaic and operste sll the vorks after completion in accordence
vith regulations prescribed by the Secretary of the Army.

{4) Contribute all construction funds that are foumd to be necegsary
over and gbove the sum of $400,000, if such additional funds are required io
provide and complets an effective project.

{e) Arrange for amd bear the cost of the relocation of all utility
lines, sewers, and drains vhere they interfere with the proposed work.

{t) Make cash contribution for entire project costs asaigned to features
other than flood control, These features consist of the construction of &
water diversion dam; the modification of an existing dam, the construction of
& vater intake structure, and the construction of s wall along the right-of-
vy ou the right benk of the river immediately upstresam of the existing dam.

IN WITHESS WHEREOF, the Town of Canton, Massachusetts, through its Board
of Selectasn executed the foregoing Auunnco and ¢ ﬁ“ the seal of sald

Clery , 19628

Town to be affixed hereto this /5-—

M DI 1962,
The within Assurance is hereby sccepted for and on behalf of the United

Btates of AmeTics.
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LOCATION
FLOOD PROTECTION SYSTEM INSPECTION REPORT

‘DIVERSION CHANNEL  LOCATION AND DESCRIPTION OF DEFICIENCIES

Grass or sod

Caving banks or erosion

Burrowing animals

Sand boils

Stone slope protection

Trespassing

Vegetaionlgrowth shoaling
or other encroachment

General condition
of channel

Flap valves & culverts

m m
DIVERSION DAM

Caving or erosion

General condition

Sand boils

Concrete walls

l. Availability of Sand
and Sand Bags

| 2. Have all deficiencies
noted in previous reports’
been corrected ?

REMAKKS

Date Inspected by: Typed Name & Title Signature

Check items if found satisfactory, otherwise list deficiencies,

C-1



FLOOD PROTECTION SYSTEM INSPECTION REPORT

LOCATION

DIKE INSPECTION

LOCATIONAND DESCRIPTIONOF DEFICIENCIES

Grass or Sod

Caving banks
Oor erosion

Burrowing animals

Sand boils

Stone slope Protection

Trespassing

INTAKE WELLS

| SN
Concrete

C_ONCRE TE WALL
INSPECTION

Trash Racks and Gates

Wall

Cracks

Settlement

Joints

Spalling

Stone Slope Protection

Water Stops

h E———
Remarks:
Date Inspected by: ?yped Name & Title Signature

ahe-cic items if found satisfacfory, otherwise list deficiencies.,

Cc-2
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EFFECTS OF SAND. BOILS
ON LEVEE

RIVERSIDE LANDSIDE

Subsidence of crown

VI,

T e . — —  pp— —— ——— ——

Fipe
urider levee

DEVELOPMENT OF PIPE UNDER LEVEE

Fig. |
RIVERSIDE LANDSIDE
= Sloughing of slope
777 i

———— Seepage path —=

SLOUGHING OF LANDSLIDE SLOPE DUE

TO RAVELLING AND UNDERCUTTING OF TOE
R Fig. 2

RIVERSIDE LANDSIDE

Sliding surfoce

L el el Ll Ll AT
——————— Seepoge palth #educﬂon
-— — - -— /n shearinag
.sfrengfh n
DEVELOPMENT OF SHEAR SLIDE 7//s zone
Fig. 3

PLATE NO.I




GORPS QF ENGINEERS. LS. ARMY

—_— e — —— . el e e e e N

Wall should be built on firm ELEVATION
foundation, with width of base

af least 1% fimes the height

Be sure fo place sacks on ground

clear of sand discharge.
Tie info dike if boil is near foe.

Spiftway
!
S Q
L 5
3
S
PLAN
Do not sock boi/ which SAND BOIL
does not pul ouf morerief
Herght of sSock loop or ring STANDARD HIGH WATER
should be only sufficrent # MAINTENANCE INSTRUGCTION
creole enowglt feod 7o Slon
;7’0»1:/‘7 Sflow Ihrovgh boi/ so
af 20 rmore molerrof 13 ois-
. U.S. ARMY ENGINEER DIVISION, NEW ENGLAND
gfi;;’ ;;0;, :g;g ‘;{;-3 /y“’"’-’,“gy CORPS OF ENGINEERS  WALTHAM, MASS.
throuplr borl. ’

PLATE NO.II




CORPS OF ENGINEERS,

U.S._ARMY

(oo satvrofed creoc

2 Sock lenglhs. _7
Acoirionas /ayer-7: ....

:
.
e -'

e of solurotion
7 // ~

Number of loyers oeler-
muned by velocrly of
seepage orrd omounl oF
marterial beng corrred

loo sofurofed

v 7 ////,,,

ELEVATION

When available, install
filter of brush _—

ELEVATION

vreag 2 sock
widths orr bolth

ena’s. ~ __1
?— e r—

Brush Ffilrer,
T availoble

Crowr of Dihe
A

Socks shouy be /od
Stungle fastion and r1of
rmouled info place,

SACKING SLOUGHS
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

U.S. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS.

———

PLATE NO.II




CORP F RS, U.S. ARMY

Stight slope fo
) londward side

RIVERSIDE (L 3\ Qﬁ———*h—)_ LANDSIDE
G W W D S
- ;m > \% a a )
SECTION
Note: Sacks should
be lapped at least
I/3 olf ways and well — —
mavuled or ftamped L K\ Y %? X § AMRAYRN
into place. N N AN
TN YA YA Y g*
AN 3 ~N S
=2 N S SS8S S
Y S

RIVERSIDE ELEVATION

SACKS REQUIRED PER 100 STA.
100 Ib."Feed" Sacks -1 Cu.F$. Eoch

rox, . .
Sock Dike ?iu.?: Required
1.5 3 00
2.0 4 750
.0 e 1400
4.0 8 2250
5.0 10 3250
6.0 | 2 4500
7.0 14 5950
8.0 I & 7600

SACK DIKE OR TOPPING
STANDARD HIGH WATER
MAINTENANGE INSTRUGTION

U.S. ARMY ENGINEER DIVISION, KEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS.

——

. PLATE NO.IX



MODEL SACK DIKE OR TOPPING
Typical Section

MODEL SACK DIKE OR TOPPING
Riverside View

PLATE NO. X
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/':/2':/2’\;:-" Y. N A

RIVERSIDE

25 pcs. /7122
/7 pcs 24" /0"

/7 pcs. 2x4"~ 6’
17 pcs. 2 x4 2’

LUMBER AND SACK TOPPING
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

U.S. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS WALTHAM, MASS.

PLATE NO. VL
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